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It  was  reported  in  Taohnioal  Report  VII  (p.96)  that  a  sample 
of  lanthanum  mated  filings  which  had  been  annealed  at  475°  for  52 
hours  gave  a  powder  diffraction  pattern  corresponding  to  two  f.c.o. 
lattices,  with  call  constants  of  5*907  £  0.005A.  and  5*249  -  0*005A. 
The  data  are  given  in  Table  20  at  the  end  of  this  report.  The  first 
mnbar  corresponds  to  the  lattice  constant  of  f  .c.c.  lanthanum, 
which  was  reported  as  5*296  -  0.005 A.  by  Ziegler  st  al.  (1953)* 
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An  attempt  was  made  to  Identify  the  second  f.c.o. 

phase*  having  aQ  equal  to  5.249  h.  It  seemed  most  likely 

that  this  would  bo  either  an  oxido  or  a  nitride  phase.  Ho 

1 

hitherto  reported  lunthunurr.  oxide  has  a  f.c.c.  structure, 
but  iillinter  &  Luchuriason  (1953)  have  roported  a  f.c.c. 
samarium  monoxide,  3m0,  with  the  KaCl-type  structuro,  and 
a  slightly  variable  lattice  constant.  The  Cm-r.m  distance 
in  this  monoxide  is  approximately  0.04  /».  smaller  than  in 
the  metal.  The  authors  have  identified  this  phase  with  the 
£rey  coutin^  formed  on  metal  piece;*  on  heat  treatment. 

Lanthanum  nitride,  LaK,  has  been  described  by  Youn*.-  * 
/.iefcler  (1952)  as  having  the  KaCl-type  structure,  with  a0 
equal  to  6.295  ±  0.004  A.  (6.284  ±  0.004  kX.  )2  on  the  basis 
of  calculations  of  intensity  ratios  for  adjacent  lines  for 
this  and  other  structures  considered  as  possible,  h  com¬ 
parison  of  measured  intensity  ratios  from  the  two  sets  of 
lines  found  in  this  investigation  with  the  intensity  ratios 
calculated  by  Youn^  &  ;  login r  for  f.c.c.  lunthunum  and  for 

1m1\  indicates  that  the  lattice  to  which  the  coll  constant 
of  6.C49  A.  corresponds  does  have  the  KaUl-type  structure. 

^The  strop*,  linos  of  the  b.c.c.  modification  of  1*^3 
for®  an  apparent  f.c.c.  luttlco,  but  with  u  much  larger  ao» 
nanoly  6.7  'ibis  is  discussed  further  below. 

2Iandolli  ft  totti  (1937)  had  previously  reported 
5.286  a.  (5.275  kX . ) . 
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This  comparison  is  muds  in  appendix  III ,  Table  21.  The 
principal  ovidonco  lies  in  the  relative  weakness  of  the 
lines  with  Lh^2  equal  to  11  and  19.  fllnoe  this  lattice 
constant  is  so  different  frorr  that  of  the  nitride,  it  is 
concluded  that  it  corresponds  to  that  of  a  monoxide,  LaO, 
similar  to  .‘>mO.  It  may  be  noted  that  the  Lu-T-a  distance 
in  tho  presumed  monoxide  is  also  about  0.04  less  than 
in  the  metal. 

Ziegler,  Yount,  h  1  loyd  (1953),  in  an  investi,  at  ion 
of  the  crystal  structure  of  lanthanum  metal,  reported  that 
the  principal  f.c.c.  pattern,  ascribed  to  f .c.c.  )  lan¬ 

thanum,  was  usually  accompanied  by  sore  lines  from  h.c.p. 
(Ot-)  lanthanum,  us  well  as  by  a  number  of  weak  lines  which 
were  assignable  to  two  different  f.c.c.  lattices,  one  hav- 
int  a  lattice  constant  0.5-12  loss  than  that  of  f.c.c.  lan¬ 
thanum,  and  the  other  havint  a0  between  5.63  and  5.66  a. 

The  former  of  the  no,  called  tho  "y”  structure  by  the  au¬ 
thors,  and  for  which  no  explanation  was  eug^  ested,  corres¬ 
ponds  to  tho  lanthanum  monoxide  lattice  described  above. 

The  second  extra  f.c.c.  luttice  appearing  was  as¬ 
cribed  by  the  authors  to  lanthanum  hydride.  Howevor,  it 
seems  unlikely  that  tl  ore  should  have  been  any  hydride 
present  in  the  metal  sample.  If  there  had  been  some  orig¬ 
inally  present,  the  hydrogen  should  have  teen  effectively 


99 


removed  by  the  13  hours*  heu t int  at  700°  C.  under  hith  vac¬ 
uum  to  which  ore  sample  was  subjected,  but  for  which  the 
Mhydrido"  structure  persisted.  It  is  suggested  here  that 
the  lines  of  the  '’hrdride"  put  torn  are  actually  the  strong¬ 
er  lines  of  the  b.c.c.  form  of  La^Chj  (often  c  tiled  tho  C- 
mocllfieatlon)  (Lohborg,  1935;  Bomrcr,  1939),  which  appear 
to  belong  to  u  f.c.c.  lattice  half  us  large,  becuuse  the 
metal  Atoms  lie  in  a  slightly  distorted  face-centered  cubic 
array  (Strukturbericht  II,  38-40).  If  this  were  so,  the 
b.c.c.  lattice  to  which  tho  lines  of  tho  "hydride’’  struc¬ 
ture  would  correspond  would  liave  a  cell  constant  of  twice 
5.6C  • ,  or  11.32  to  ma'<e  it  as  largo  as  possible.  The 

actual  t.c.c.  parameter  has  not  been  very  accurately  deter¬ 
mined,  being  rcporte  as  11.4  kX.  units  by  Lohberg  on  the 
basis  of  only  four  blurred  measured  linos,  with  consider¬ 
able  deviation,  ibis  appeurs  to  be  a  reasonable  explana- 
tlon.  If  not  a  conclusive  one,  of  what  Ziegler,  Young  & 
Hoyd  considered  to  be  an  appearance  of  the  hydride. 
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TABLE  20 ►  -  -  X-ray  diffraction  data  for  lanthanum  metal  sam¬ 
ple,  annealed-  Cu  radiation,  Ni  filter.  See  p»  96 


sin  9 
oba 

f  oCoOo  Lft 

LaO 

IV 

ao 

*0b8 

2  V 

ao 

Iobs 

0  2547 

3 

5  243 

3 

5  243 

,2932 

4 

5  258 

,2955 

4 

5  217 

,4129 

8 

5  »-  0 1 

40 

c4176 

8 

5  221 

40 

4836 

11 

5  286 

70 

4892 

11 

5  226 

50 

5050 

12 

5  289 

20 

,5102 

12 

5  234 

20 

5822 

16 

5  296 

10 

5890 

16 

5  236 

lo 

6345 

19 

5  296 

40 

.6414 

19 

5  239 

35 

6712 

20 

5  294 

40 

6578 

20 

5  241 

40 

,7120 

24 

5  304 

30 

,7203 

24 

5  243 

35 

.7551 

27 

5  305 

40 

,7634 

27 

5  248* 

40 

8222 

32 

5  304 

10 

.8311 

* 

32 

5  247* 

15 

.8589 

35*! 

5  306 

70 

"8684 

35*i 

5  246 

8705 

36*! 

5  309 

40 

jpm 

.8807 

36*i 

5 , 248 

50 

9178 

40*! 

5  308 

-9276 

V, 

40«  i 

5  252* 

60 

9520 

43*i 

5  305  „ 

9623 

44*i 

5  310 

43*i 

5  249* 

9727 

44«i 

5  253 

Average  a0  values  computed  using  starred  values  are 
5307  ±  0  005  A  -  (f  c  c-  La)  and  5  249  ±  0  005  A.  (LaQ). 


